Introduction
The investigation of the integrability of tensorial structures on manifolds and extension to the tangent or cotangent bundle, where the defining tensor field satisfies a polynomial identity, has been an actively discussed research topic in the last 50 years, initiated by the fundamental works of Kentaro Yano and his collaborators; see, for example, [14] . There are many structures in the cotangent bundle. These include the complete and horizontal lifts of the F λ (7, 1)-structure. The F λ (7, 1)-structure was first extended in M n to T * (M n ) by Das et al. [8] . Later, the horizontal and complete lift of the F a (K, 1)-structure in the tangent bundle was given by Prasad and Chauhan [10] . In addition, manifolds with F (4, 2)-structure have been defined and studied by Yano et al. [13] , and the complete and horizontal lifts of the F (4, 2)-structure were extended in M n to the cotangent bundle by Nivas and Saxena [9] . This paper consists of two main sections. In the first part, we find the integrability conditions by calculating Nijenhuis tensors of the complete lifts of the F λ (7, 1)-structure. Later, we get the results of Tachibana and Wishnevskii operators applied to vector and covector fields according to the complete lifts of the F λ (7, 1)-structure in cotangent bundle T * (M n ) . Finally, we study the purity conditions of the Sasakian metric with respect to the complete lifts of the F λ (7, 1)-structure. In the second part, all results obtained in the first section are obtained according to the horizontal lifts of the F λ (7, 1)-structure in cotangent
Let M n be a differentiable manifold of class C ∞ and of dimension n and let
is also a differentiable manifold of class C ∞ and dimension 2n .
The following are notations and conventions that will be used in this paper.
(1) ℑ r s (M n ) denotes the set of the tensor fields C ∞ and of type (r,
denotes the set of such tensor fields in T * (M n ).
(2) The map π is the projection of 
Complete lift of F λ (7, 1)-structure
Let F (̸ = 0) be a tensor field of type (1, 1) and class C ∞ on M n such that [8]
where λ is any complex number not equal to zero. We call the manifold M n satisfying (1.1) an F λ (7, 1)-
where
Thus, we can write
If we put
then we can write (1.4) in the following form:
Thus, we have
, and so on. Thus,
In view of (1.6) and (1.9), it follows that [8] (
Hence, the complete lift F C of F admits an F λ (7, 1)-structure in the cotangent bundle T * (M n ). 
Horizontal lift of
Taking F and G identical, we get 12) and so on. Thus,
Since F gives on M n , the F λ (7, 1)-structure, we have
Taking the horizontal lift, we obtain
In view of (1.13) and (1.15), we can write [8] (
Main results

The Nijenhuis tensors of (F
is essential to the integrability condition in these structures.
The Nijenhuis tensor N F is defined in local coordinates by
3)
and L X is the operator of Lie derivation with respect to X . Proof
Theorem 1 The Nijenhuis tensor
If we suppose that L X F = 0 and F acts as an identity operator on M [6] , that is,
then we have
The theorem is proved. 2
Theorem 2 The Nijenhuis tensor
N (F 7 ) C (F 7 ) C (ω V , θ V ) of the complete lift F 7 vanishes. Proof N (F 7 ) C (F 7 ) C (ω V , θ V ) = [(F 7 ) C ω V , (F 7 ) C , θ V ] − (F 7 ) C [(F 7 ) C ω V , θ V ] −(F 7 ) C [ω V , (F 7 ) C θ V ] + (F 7 ) C (F 7 ) C [ω V , θ V ] = λ 4 {[(ω • F ) V , (θ • F ) V ] − F C [(ω • F ) V , θ V ] −F C [ω V , (θ • F ) V ] + (F 2 ) C [ω V , θ V ]} = 0, where [ω V , θ V ] = 0 , ω, θ ∈ ℑ 0 1 (M n ) . 2
Tachibana operators applied to vector fields according to lifts of
a) ϕ φ is linear with respect to a constant coefficient,
, where L Y is the Lie derivation with respect to Y (see [2, 4, 7] ), e)
, the module of all pure tensor fields of type (r, s) on M n with respect to the affinor field, and C ⊗ is a tensor product with a contraction C [1, 3, 11] (see [12] for application to pure tensor fields). 
Remark 1 If r = s = 0, then from c), d) and e) of Definition 2 we have
ϕ φX (ı Y η) = ϕX(ı Y η) − X(ı φY η) for ı Y η ∈ ℑ 0 0 (M n ),
Remark 2 From d) of Definition 2 we have
By virtue of 
The purity conditions of Sasakian metric with respect to (F 7 )
C Definition 3 A Sasakian metric S g is defined on T * (M n ) by the following three equations: Proof We put
If S(X,Ỹ ) = 0, for all vector fieldsX andỸ that are of the form ω
and (2.6), (2.7), and (2.8), we get: 
